A retrospective survey has been made of the records of adult patients admitted to Manchester Royal Infirmary between 1968 and , who were listed in the hospital diagnostic index as suffering from exocrine pancreatic disease. The primary objective of the study was to investigate the incidence, morbidity, and mortality of pancreatitis, and assess the validity of the various factors traditionally used to evaluate the outcome of planned therapeutic trials in acute pancreatitis.
MATERIAL AVAILABLE FOR SURVEY
The records were examined by three observers and grouped as far as practicable according to the classification of the Symposium held in Marseille in 1963 (Sarles, 1965) . In the few cases in which diagnostic agreement was not unanimous, the classification of the record was established by consensus. Of the total of 140 patients' records scrutinised, 21 were subsequently omitted, leaving 119 patients, 64 men and 55 women, in whom the diagnosis could be established with reasonable confidence (Table 1) .
Patients in whom chronic pancreatitis proved to be secondary to duct obstruction from cancer of the pancreas have been classified, as is customary, in the cancer group. The reasons for omitting the 21 patients are given in Table 2 ; in some cases a diagnosis of pancreatitis could not be decided with certainty, in others focal pancreatitis was present. Acute pancreatitis Of a total of 47 patients with acute pancreatitis, 24 were seen in their first and only attack; 23 had experienced previous attacks of abdominal pain associated with a raised serum amylase, or a recurrence of pain during the follow-up period, and were therefore classified as relapsing acute pancreatitis. Patients with acute exacerbations of abdominal pain superimposed on chronic pancreatitis (relapsing chronic pancreatitis) were excluded from this group.
The sex incidence both in single attacks and in 945 relapsing acute pancreatitis was about equal (Table  3 ). The mean age of onset in the whole group with a single attack of acute pancreatitis, 55 6 ± 15f7 years (mean ± SD) was significantly higher than the mean age, 44-3 ± 184 years (mean ± SD), of the group with relapsing acute pancreatitis (t = 2-28, 0-01 < p < 0 02). Similarly, the mean age of the nine patients with single attacks in whom biliary disease was implicated as an aetiological factor, 59-6 ± 10-8 years (mean ± SD), was significantly higher than the mean age, 47-7 ± 18-9 years (mean ± SD), of the 18 patients with biliary disease who had relapsing acute pancreatitis (t = 2-08, 0-01 < p < 0 02). For males alone, the higher mean age of the 'single attack' group when compared with the mean age of the 'relapsing' group remained significant (t = 2W04, 0-02 < p < 005), but for females the difference did not reach statistical significance (t = 1-03, 03 < p < 04).
AETIOLOGY
The possible aetiological factors which might have been responsible for both single attacks and relapsing acute pancreatitis are given in Table 4 . In an individual patient two or more factors may be identified which may bear a causal relationship to the onset of acute pancreatitis. Gallstones and acute alcoholic intoxication, frequently associated with a heavy meal, were prominent causes ofrelapsing acute pancreatitis. In three patients both factors coexisted. Gall bladder (Fig. 2) .
Though no major complications intervened in relapsing acute pancreatitis, complications were relatively common in the single attack group (Fig. 2) . Five of the 24 patients developed pseudocysts and a sixth generalised ascites as aconsequence oftraumatic pancreatitis (Tang et al., 1974) . Three patients developed pancreatic or juxtapancreatic abscess and two developed subphrenic abscess, giving an incidence of major complications of 46 % in single attacks. Though complications were more prevalent in the severe cases, two of the five cases initially judged to be mild, and five of the 11 patients allocated to the moderately severe group developed either a pseudocyst or abscess (Fig. 2) .
ANCILLARY INVESTIGATIONS
The mean values of the serum amylase recorded on admission, of the lowest available serum calcium, and of the highest leucocyte count in the early stages of the illness have been tabulated for the three grades of illness, mild, moderate and severe ( both the moderately severe group (0 01 < P < 002) and the clinically mild group (0-02 < p < 0-05).
Chronic pancreatitis During the period 1968-74, 32 patients were admitted with a diagnosis of chronic pancreatitis which could be reasonably substantiated. In the group there was a preponderance of males, 21 men to 11 women. The majority, 15 men and nine women, suffered from Fitzgerald, 1972) .
The maximum incidence of chronic pancreatitis lay between 20 and 60 years (Fig. 3) . The mean age of onset of the 31 patients with chronic pancreatitis, 35 7 ± 15'3 years (mean ± SD) was significantly lower than the mean age of the group with a single attack of acute pancreatitis (t = 5-27, p < 0-001) and also lower than the mean age in relapsing acute pancreatitis (t = 2'28, 0'01 < p < 0'02). For the 21 men the mean age of onset was 381 ± 15 6 years (mean ± SD) and for the 12 women 30'9 ± 14'3 years (mean ± SD). Scrutiny of Fig. 3 suggests that there may be three populations involved, a young group, a group in the middle years in whom chronic alcoholism is the dominant aetiological factor, and an elderly group. Alternatively, there may be two groups only, an alcoholic group maximal in the middle years, superimposed on a low incidence of non-alcoholic chronic pancreatitis evenly scattered throughout life. It is not possible to determine which is the correct alternative until a larger group of patients with chronic pancreatitis has been studied.
AETIOLOGY
The possible factors which may be implicated in causing chronic pancreatits are enumerated in Table  10 . More than one aetiological factor was often present in a single patient. The most frequent cause was chronic alcoholism, in this series 17 patients, 55%. Nine of the 15 patients with calcific chronic pancreatitis were heavy drinkers. Biliary disease was also a frequent association in eight of the 24 cases with relapsing chronic pancreatitis in this series but was not observed in the subgroup with painless pancreatitis. Five of the eight patients with biliary disease and the three patients with hyperlipidaemia were also chronic alcoholics and it is likely that alcoholism was the major cause of their illness. One of the two patients with hyperparathyroidism had never suffered from abdominal pain, the other had typical relapsing chronic pancreatitis. No cause was established in nine cases (29 %O).
Chronic alcoholism plays a significantly increased role in the aetiology of chronic pancreatitis in North West England (Table 11) . in a previously reported study of patients from this department in the years 1953-68 found 16 of 65 patients with chronic pancreatitis were chronic alcoholics, an incidence of 25 % compared with 55 % in the present series. The percentage of patients with chronic alcoholism under the age of 40 years is almost three times greater in the present series than in the 1953-68 series. Both sexes contribute to this increased incidence of chronic alcoholism as a cause of chronic pancreatitis.
CLINICAL FEATURES
The principal clinical features encountered in the 33 patients with chronic pancreatitis are listed in Table  12 . (Table 13) . One man with silent chronic pancreatitis and the woman with pancreatic atrophy died as a result of complications of cirrhosis of the liver, and one man was admitted in the terminal stages of a primary illness due to parathyroid and adrenal tumours. has urged the general adoption of the terms 'relapsing acute pancreatitis' and 'relapsing chronic pancreatitis' which refer to pathological entities and reconcile the views of clinician and pathologist by providing a simple classification and terminology acceptable to both.
The incidence of all forms of pancreatitis is low in Britain. In the seven-year period from 1968-74, 78 established adult cases of pancreatitis were admitted to Manchester Royal Infirmary, a teaching hospital of 634 acute beds which serves a district with a population of 150000. The relative incidence of patients with acute pancreatitis and chronic pancreatitis (Table 2) does not represent the true proportions of these diseases in North West England as the number of patients with chronic pancreatitis is biased by the admission of patients to this department under consultants who have a major interest in chronic pancreatitis. The small number of patients seen with acute pancreatitis at one hospital necessitates planning therapeutic trials on a multicentric basis in order to achieve a significant result within a reasonable length of time. In these circumstances it is imperative that the criteria for the diagnosis and assessment of the patients admitted to the trial are as precise and objective as possible. Unfortunately, these principles are not easy to apply in acute pancreatitis.
The diagnosis of acute pancreatitis is commonly based on the association of upper abdominal pain with a raised serum amylase. However, both these criteria may be shared by other acute abdominal emergencies such as perforated duodenal ulcer and intestinal obstruction, while patients with biliary calculi and acute cholecystitis often have increased serum amylase levels, which may reflect the functional and developmental inter-relationships of the biliary and exocrine pancreatic systems rather than the presence of acute pancreatitis. To overcome these difficulties, and to make the diagnosis of acute pancreatitis as objective as possible, several authors have urged that the diagnosis should be accepted only if the serum amylase on admission exceeds 1000 Somogyi U/dl (Trapnell, 1966) , or 1200 IU/l (Imrie and Whyte, 1975) , or is three to five times higher than the upper limit of the normal range (Wyatt, 1974; Bourke, 1975) . Patients with lower values of serum amylase are thus automatically excluded from therapeutic trials. Such a practice is unsatisfactory, for in every reported series some patients who do not fufil these criteria are reintroduced into the series when acute pancreatitis is confirmed at laparotomy and the incidence of operation in the early stages of acute pancreatitis varies considerably in different surgical units. In our series, 13 of the 47 patients with acute pancreatitis would have been excluded if patients with an initial serum amylase less than 700 U/dl were omitted (upper limit of normal for our method 140 U/dl).
A major difficulty in managing patients with acute pancreatitis is the clinician's inability to predict at the onset which patient is likely to develop complications or eventually to succumb to his illness. While hypotensive patients who are admitted in a state of shock are clearly at risk, complications and even death may supervene when at the onset the disease is adjudged to be only mild or moderate (Fig. 2) . The serum amylase did not correlate well with the initial clinical grading of the illness (Table 8) ; in this series the mean serum amylase in severe attacks was not significantly different from the mean value in mild attacks. The highest mean level of serum amylase occurred in the moderately severe group which contained a high proportion of patients withrelapsingacutepancreatitisa condition which emerged as a relatively benign disease. Nor do the values of serum amylase taken alone give any indication of prognosis, for, in our series, three severely ill patients (two of whom died), and three moderately ill patients (one of whom died after operation for traumatic pancreatitis) had only minimal elevations of serum amylase. Nevertheless, a progressive fall in the serum amylase level taken in conjunction with concurrent improvement of the clinical state of the patient can be a valuable index of recovery. When a raised serum amylase level persists into the third week or later, suspicion arises of a pseudocyst which can be confirmed by ultrasonography. Cameron et al. (1971) found a leucocyte count in excess of 20 x 109/l in patients with haemorrhagic pancreatitis; in our small series the mean leucocyte levels in the mild, moderate, and severe grades were similar (Table 8) . Ranson et al. (1973) and Imrie and Whyte (1975) have recently suggested that hypoxia, with arterial P02 levels of less than 70 mm Hg within 24 hours of admission, may indicate a poor outcome of the illness. Blood gases were not monitored in many patients in the present series. However, the best prognostic indices may become apparent only some days after the onset of acute pancreatitis. In this study from the third day onwards the mean serum calcium level was significantly lower in the severe group compared with the level in the mild group (Table 8) . A fall in serum phosphate below 0-65 mmol/l may also occur at this stage (Imrie and Whyte, 1975) , while an increase in serum deoxyribonuclease I activity (KowlessarandMcEvoy, 1956 ) and methaemalbuminaemia (Mazumdar, 1961; Northam et al., 1962) indicates the presence of acute neclosis of the pancreas. None of these tests was applied sufficiently often in this series to permit conclusions to be drawn.
The overall incidence of associated biliary disease in this small series of acute pancreatitis, 59-6 %, compares with other published reports in the U.K. (Gillespie, 1973; Bourke, 1975; Imrie and Whyte, 1975; Trapnell and Duncan, 1975 ). An attack of acute pancreatitis was probably precipitated by acute alcoholic excess in 17 % of this series, a figure which falls between the incidence of approximately 5% in Bristol (Trapnell and Duncan, 1975) and Nottingham (Bourke, 1975) and approximately 25% in Scotland (Gillespie, 1973; Imrie and Whyte, 1975 ). Alcohol appears to play a different role in chronic pancreatitis and in acute pancreatitis. When alcohol is the cause of chronic pancreatitis alcoholic addiction is the rule, and it is the overall amount of alcohol consumed regularly over a considerable period which is the cardinal factor in producing pathological changes within the pancreas. In the London area (James et al., 1970) and North West England the incidence of alcoholism as a cause of chronic pancreatitis has greatly increased. In acute pancreatitis the patient need not be an alcoholic, rather the attack seems to be triggered by an acute alcoholic debauch often accompanied by a heavy meal rich in fats, factors which may contribute to an associated hyperlipidaemia in some of these patients.
It is difficult to make comparisons of mortality rates in different series of acute pancreatitis. Various factors, such as the criteria for diagnosis, the age of the patient, the incidence oflaparotomy and necropsy and the exclusion of viral and traumatic cases all influence the final figures. The generally recorded mortality rate is between 20-25% (Pollock, 1959; Sarles et al., 1965; Trapnell, 1966; Gillespie, 1973; Imrie, 1974; Trapnell and Duncan, 1975) , though Gillespie (1973) , Bourke (1975) , and Imrie and Whyte (1975) found lower mortality rates of 18, 17, and 11 5 % respectively. In our small series of 47 patients the overall case mortality rate of 21X2 % for single attacks and relapsing acute pancreatitis is comparable. However, all 10 deaths occurred in the subgroup of 24 patients who were seen in their first attack of acute pancreatitis, a high mortality of 42 % which to some extent reflects the inclusion of post mortem material and the higher mean age of these patients in whom there was an increased incidence of overt vascular disease. The inclusion in any study of acute pancreatitis of even a few patients with relapsing acute pancreatitis, a disease with negligible mortality and few complications, will greatly reduce the overall mortality of the series (Trapnell and Duncan, 1975) . Again, patients in the earlier stages of relapsing chronic pancreatitis may present with exacerbations of abdominal pain accompanied by significant rises of serum amylase and lipase-episodes associated with negligible mortality which if included in a study of acute pancreatitis would correspondingly reduce the death rate. None of our patients with chronic pancreatitis died as a direct result of chronic pancreatitis during the period they were observed, unless they were submitted to radical surgery in an attempt to relieve pancreatic pain.
The differentiation ofrelapsing chronic pancreatitis from relapsing acute pancreatitis is not often pursued as it depends on the demonstration of the permanent pancreatic insufficiency which accompanies chronic pancreatitis, a fact often only established in retrospect when the acute phase is over. The triad of steatorrhoea, diabetes, and pancreatic calculi are features of established chronic pancreatitis but are seldom present in the earlier phases when diagnosis of chronic pancreatitis can be established by applying direct pancreatic function tests such as the secretinpancreozymin test , Burton et al., 1960 some six to eight weeks after the acute attack has subsided, by which time functional recovery after acute pancreatitis is usually complete (Howat, , 1965 .
